Solute absorption from the airways of the isolated rat lung. III. Absorption of several peptidase-resistant, synthetic polypeptides: poly-(2-hydroxyethyl)-aspartamides.
A series of samples of the synthetic polypeptide poly-alpha, beta-[N(2-hydroxyethyl)-DL-aspartamide] (PHEA), containing covalently bound fluorophore, ethylcarbonyl-6-aminofluorescein, and exhibiting different molecular weight distributions with weight average molecular weights ranging from approximately 4 to 43 kD, was prepared and characterized. Aqueous solutions of the polymers were administered to the airways of isolated perfused rat lung preparations, and transfer to the perfusate was measured. Polymers administered directly to the perfusate were not degraded during the experiment. Polymer transfer rates were dependent upon starting molecular weight distribution, larger molecules being absorbed more slowly. In the case of a polymer with a median molecular weight of 7.2 kD, the absorbed species appeared to be smaller molecules than those which were originally administered. This was not the case for a 3.98-kD polymer; absorbed material had a gel permeation chromatography elution volume equivalent to that of the administered material. Absorption for the 3.98-kD polymer was found to be dose dependent. Approximately 70% absorption of a 0.2-mg dose occurred in 100 min. Much larger polymers (up to 11.65 kD) were also absorbed at finite rates. Results are discussed in the context of macromolecular delivery to the systemic circulation via the lung.